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abstract
Objective. To investigate the course of mental health problems in children presenting to general practice with abdominal 
pain and to evaluate the extent to which abdominal pain characteristics during follow-up predict the presence of mental 
health problems at 12 months’ follow-up. Design. A prospective cohort study with one-year follow-up. Setting. 53 general 
practices in the Netherlands, between May 2004 and March 2006. Subjects. 281 children aged 4–17 years. Main outcome 
measures. The presence of a depressive problem, an anxiety problem, and multiple non-specific somatic symptoms at 
follow-up and odds ratios of duration, frequency, and severity of abdominal pain with these mental health problems at 
follow-up. Results. A depressive problem persisted in 24/74 children (32.9%; 95% Ci 22.3–44.9%), an anxiety problem in 
13/43 (30.2%; 95% Ci 17.2–46.1%) and the presence of multiple non-specific somatic symptoms in 75/170 children 
(44.1%; 95% Ci 36.7–51.6%). None of the abdominal pain characteristics predicted a depressive or an anxiety problem 
at 12 months’ follow-up. More moments of moderate to severe abdominal pain predicted the presence of multiple non-
specific somatic symptoms at follow-up. Conclusions. in one-third of the children presenting to general practice for abdominal 
pain, anxiety and depressive problems persist during one year of follow-up. Characteristics of the abdominal pain during 
the follow-up period do not predict anxiety or depressive problems after one-year follow-up. we recommend following over 
time children seen in primary care with abdominal pain.
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introduction
Abdominal pain is one of the most common com-
plaints in childhood [1,2]. Childhood abdominal 
pain often can be characterized by the following 
aspects: (i) usually no organic abnormalities can be 
found explaining the pain [3,4], (ii) the abdominal 
pain tends to have a prolonged or recurrent course 
[2,5], (iii) children with abdominal pain often have 
mental health problems [6,7] and (iv) the abdominal 
pain affects the child’s daily life and well-being [8]. 
in the literature a variety of expressions are used 
describing this pain syndrome in children: recurrent 
abdominal pain [3], chronic abdominal pain [9,10], 
functional abdominal pain [11], non-specific abdominal 
pain [12].
As follow-up studies on children with abdominal 
pain are scarce, the prognosis for mental health prob-
lems in these children is basically unknown. in addi-
tion, the direction of the relationship between 
abdominal pain and mental health problems is largely 
unknown as well, as it has primarily been established 
in cross-sectional studies. Disentanglement of the 
relation between abdominal pain and mental health 
problems will allow for more effective management 
of both the abdominal pain and the mental health 
problems.
The present study investigates the course of mental 
health problems in a cohort of children presenting with 
abdominal pain in general practice. we further evalu-
ated the extent to which abdominal pain characteristics 
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during the follow-up period predict mental health 
problems at 12 months’ follow-up.
Material and methods
Participants
Between May 2004 and March 2006, 53 general 
practitioners (GP) in the Netherlands invited all con-
secutive patients aged 4–17 years presenting with a 
new episode of abdominal pain to participate in a 
one-year follow-up study (the hONEUr abdominal 
pain cohort). A new episode of abdominal pain was 
defined as a consultation for abdominal pain not pre-
ceded by a consultation for this complaint in the 
previous three months. in total 305 children were 
included. Detailed methods of the study have been 
described previously [13].
Measurements
All data were collected with structured question-
naires and were filled in at baseline and after three, 
six, nine, and 12 months’ follow-up.
Characteristics of the abdominal pain. we investigated 
the following abdominal pain characteristics: pres-
ence of chronic abdominal pain (yes/no), duration of 
chronic abdominal pain (0–15 months), severity 
(0–10), and frequency (0–5) [14] of abdominal pain. 
Chronic abdominal pain was defined as abdominal 
pain that occurred at least once each month in three 
consecutive months [3].
Diagnoses of the abdominal pain by the GP. we 
searched the electronic medical records (EMr) at 
three months’ follow-up of all included children 
to record the diagnosis as coded according to the 
international Classification of Primary Care (iCPC) 
[15] by the GP. we categorized the child to have 
non-specific abdominal pain if GPs used one of the 
following iCPC codes: D01 (general abdominal 
pain), D02 (stomach pain), D06 (localized abdominal 
pain), and D12 (functional constipation). All other 
diagnoses were categorized as organic abdominal 
pain. if the GP did not code the diagnosis, two med-
ical doctors coded the diagnosis with the information 
from the EMr.
Mental health problems. Mental health problems 
were assessed with the Child Behavior Checklist 
(CBCl) parent report. The CBCl provides a global 
measure of psychopathological symptoms [16,17]. 
we analysed the depressive, anxiety, and somatic 
problem scales orientated in the Diagnostic and sta-
tistical Manual of Mental Disorders, Fourth Edition 
(DsM-iv, American Psychiatric Association 1994) 
[18]. A score of  93rd percentile scores of norm chil-
dren is considered deviant. Norm scores are derived 
from a general population of children with compa-
rable cultural and economical background to our 
study population (norm children 6–17 years n  1753, 
4–6 years n  700) [19]. A child with a deviant score 
on the DsM orientated scales has symptoms suggest-
ing a mental disorder conforming to the DsM-iv 
classification and is referred to as having a mental 
problem. According to the DsM-iv classification, 
children cannot be diagnosed as having a somatiza-
tion disorder as they can never fulfil the described 
criteria of the DsM-iv due to both immaturity and 
the stipulated duration of symptoms. The CBCl 
classification of a somatic problem means that the 
children who fulfil this classification have multiple 
non-specific somatic symptoms.
Statistical analyses
The prevalence of mental health problems was cal-
culated at baseline and at 12 months follow-up; the 
difference in prevalence was tested with McNemar’s 
test. The cumulative incidence of mental health 
problems during follow-up was calculated among 
children who did not have mental health problems 
at baseline. Among children who had mental health 
problems at baseline we calculated the percentage of 
children who had persisting mental health problems 
at 12 months. in addition the prevalence of mental 
health problems at follow-up was compared with the 
prevalence in norm children (7% of n  2453) and 
relative risks were presented. CiA version 1.0 (MJ 
Gardner & British Medical Journal, 1989, london) 
was used to calculate these indices with their corre-
sponding 95% confidence intervals (Ci).
Children with abdominal pain often have mental 
health problems; however, the prognosis of these 
problems is unknown. This follow-up study 
showed that:
in one-third of the children depressive and  •
anxiety problems persist over one year;
characteristics of the abdominal pain dur- •
ing follow-up do not predict the presence of 
depressive and anxiety problems at 12 months’ 
follow-up;
in children with persisting moderate to  •
severe abdominal pain other non-specific 
somatic symptoms also persist.
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To investigate the association between abdominal 
pain characteristics during follow-up and mental 
health status at 12 months we used logistic regression 
analysis. The presence of either a depressive, an anxiety, 
or a somatic problem was used as dependent variable. 
Chronic abdominal pain during follow-up (yes vs. no), 
duration (months), severity (0–5), frequency (0–5), 
and the GP’s diagnosis (non-specific versus organic 
abdominal pain) were used as independent variables. 
we controlled for age, sex, referral to mental health 
Baseline
n = 305 children
13 children lost to follow-up
-     3noabdominalpain
-     6notinterested
-     4toomanyproblems
12 months’ follow-up
n = 283 children
6 children lost to follow-up
-     3 no abdominal pain
-     2 mother refuses
-     1 too many problems
Data collection in analysed children
Questionnaires baseline
CBCL 100% (n = 281)
Abdominal pain characteristics 99.6%
(n = 280)
Questionnaires 3 months
Abdominal pain characteristics 90.7%
(n = 256)
Questionnaires 6 months
Abdominal pain characteristics 88.6%
(n = 249)
Questionnaires 9 months
Abdominal pain characteristics 86.1%
(n= 242)
Questionnaires 12 months
CBCL 100% (n = 281)
1 child lost to follow-up
-     1 hospital admission
2 children lost to follow-up
-     1 not interested
-     1 too many problems
Analysed n = 281
Excluded from analyses n = 2 (missing
primary outcome measure)
Total 22 children lost to follow-up
Recruited by GPs
n = 348 children 43 non-participants
-     13 not interested
-     5 too much trouble
-     6 too busy
-     4 too many problems
-     8 exclusion criteria
-     7 miscellaneous
Abdominal pain characteristics 99.6%
(n = 280)
3 months’ follow-up
n = 292 children
9 months’ follow-
up n = 285 children
6 months’ follow-up
n = 286 children
Figure 1. Patient flow-chart.
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care (yes/no), and baseline scores on the DsM-iv ori-
entated scales of the CBCl. For the latter, we used 
the continuous baseline scores of the CBCl scales by 
converting raw scores into scores on a 0–100 scale. 
The follow-up moments with moderate to severe 
abdominal pain (pain score of  3, range 0–10) were 
summed and used as summary measure for the sever-
ity of abdominal pain during follow-up [20]. For the 
frequency of abdominal pain we summed the number 
of follow-up moments with five days or more of 
abdominal pain in the past two weeks. we reported 
adjusted odds ratios (Ors) with 95% Ci. variables 
with a significant association (p  0.02) with the 
dependent variable were entered into a multivariable 
logistic regression analysis. we reported these as 
adjusted multivariable Ors. sPss for windows 
version 15.0 (sPss inc.) was used for the analysis.
results
in total 281 children (92.1%) of the 305 children 
from the hONEUr abdominal pain cohort com-
pleted the CBCl at baseline and at 12 months and 
were included in the analyses (Figure 1). There were 
no differences between the children lost to follow-up 
and those included in the analysis with respect to the 
prevalence of mental health problems at baseline and 
the abdominal pain characteristics.
in Table i the baseline characteristics of the 281 
children are presented. There were 175 girls (62.3%) 
and the median age was 7.8 years (interquartile range 
(iQr) 5.7–10.7). The median duration of abdominal 
pain in months was 10.5 (iQr 7.5–13.5). According 
to the GPs, 242 children (86.1%) had non-specific 
abdominal pain, 32 children (11.4%) organic abdom-
inal pain. For seven children (2.5%) the diagnosis 
was not coded because of insufficient information in 
the EMr.
The course of mental health problems is shown 
in Figure 2. The prevalence of depressive and somatic 
problems decreased statistically significant during 
the one-year follow-up period (p  0.001). The 
decrease in anxiety problems was not statistically sig-
nificant (p  0.15). The one-year cumulative inci-
dence for depressive problems was 6.3% (95% Ci 
3.4–10.5%), for anxiety problems was 8.0% (95% Ci 
5.0–12.2%), and for having multiple non-specific 
somatic symptoms was 16.2% (95% Ci 9.4–23.1%). 
in total 32.9% (95% Ci 22.3–44.9%) of children 
had persistent depressive problems, 30.2% (95% Ci 
17.2–46.1%) of children persistent anxiety problems, 
and 44.1% (95% Ci 36.7–51.6%) of children had 
persistence of multiple non-specific somatic symp-
toms. Compared with the norm population (presented 
in Figure 2 with a horizontal line) after 12 months’ 
follow-up, more children in the study population had 
a depressive problem (rr 1.9 [95% Ci 1.4–2.6]) an 
anxiety problem (rr 1.6 [95% Ci 1.1–2.3]), and 
multiple non-specific somatic symptoms (rr 4.6 
[95% Ci 3.7–5.7]).
Details of the association between the abdominal 
pain characteristics and mental health problems after 
12 months’ follow-up are given in Table ii. None of 
the abdominal pain characteristics was associated 
with a depressive or anxiety problem at 12 months. 
Only for the number of moments with moderate to 
severe abdominal was there a significant association 
(p  0.02) with the presence of a somatic problem at 
12 months.
Discussion
in this prospective follow-up study performed in pri-
mary care we observed that mental health problems 
Table i. Characteristics of 281 children aged 4–17 years 
seen in primary care for a new episode of abdominal pain.
Characteristic
Gender (girls) (n, %) 175 (62.3)
Age (in years) (median, iQr) 7.8 (5.7–10.4)
Children with a period of chronic 
abdominal pain during follow-up (n, %)
240 (85.4)
Children with chronic abdominal pain at 
baseline (n, %)
130 (46.3)
Duration of abdominal pain in months  
(range: 0–15) (median, iQr)
10.5 (7.5–13.5)
severity of abdominal pain at baseline  
(range 0–10) (mean, sD)
6.2 (2.2)
Frequency of episodes of abdominal pain 
in past two weeks at baseline (n, %)
Up to 2 days 68 (24.2)
3 or 4 days 43 (15.3)
5 or 6 days 45 (16.0)
Almost every day 98 (34.9)
Every day 26 (9.3)
GP’s diagnosis (n, %)
 Non-specific abdominal pain 242 (86.1)
Generalized abdominal pain 161 (57.3)
localized abdominal pain 53 (18.9)
Functional constipation 28 (10.0)
 Organic abdominal pain 32 (11.4)
Gastroenteritis 17 (6.0)
Cystitis 5 (1.8)
Appendicitis 1 (0.4)
Other 9 (3.2)
Unknown 7 (2.5)
Baseline score on the CBCl scale 
Depressive problem (range 0–100)  
 (median, iQr)
15.0 (5.0–25.0)
Baseline score on the CBCl scale Anxiety 
problem (range 0–100) (median, iQr)
16.7 (8.3–25.0)
Baseline score on the CBCl scale somatic 
problem (range 0–100) (median, iQr)
27.3 (14.3–35.7)
referred to mental health care by the  
GP (n, %)
5 (1.8)
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in children with abdominal pain decreased over the 
course of one year. however, the prevalence of chil-
dren with a depressive problem, an anxiety problem, 
or multiple non-specific somatic symptoms after 12 
months’ follow-up remained above the prevalence 
which is found in the general population. After 
follow-up, one-third of the children had multiple 
non-specific somatic symptoms. Abdominal pain char-
acteristics did not predict depressive or anxiety 
problems at 12 months’ follow-up. More moments 
of moderate to severe abdominal pain predicted the 
presence of multiple non-specific somatic symptoms 
at follow-up.
The strength of our study is that we have fol-
lowed children in general practice with abdominal 
pain measuring abdominal pain characteristics and 
mental health problems over time. Therefore, for 
the first time the association between abdominal 
pain characteristics and mental health problems of 
children with abdominal pain could be examined 
prospectively. To summarize the duration, severity, 
and frequency of abdominal pain during the fol-
low-up period we used cut-off values based on the 
literature [20] and expert opinion. we realize that 
any cut-off value is to a degree arbitrary. however, 
sensitivity analysis with other cut-off values did not 
alter the associations reported (data not shown). 
Earlier we examined whether our cohort adequately 
represents children consulting the GP with a new epi-
sode of abdominal pain [13]. The included children 
Figure 2. Course of mental health problems.
Table ii. logistic regression analysis examining the effects of abdominal pain characteristics on the 
risk for a mental health problem at 12 months’ follow-up.
Or (95% Ci)1 
Depressive problem
Or (95% Ci)1 
Anxiety problem
Or (95% Ci)1 
somatic problem
Chronic abdominal pain in past year 
(yes vs. no)
0.5 (0.2–1.5) 0.7 (0.2–2.2) 1.9 (0.8–4.7)
Duration of abdominal pain in past 
year in months (range: 1–15)
1.0 (0.9–1.1) 1.0 (0.9–1.1) 1.1 (1.0–1.2)*
No. of follow-up moments with 
moderate to severe abdominal pain 
(vAs score  3) (range 0–5)
1.0 (0.8–1.3) 1.1 (0.9–1.5) 1.6 (1.3–2.0)**
No. of follow-up moments with a 
frequency of abdominal pain of 5 
days or more in the past 2 weeks 
(range 0–5)
0.8 (0.6–1.1) 1.1 (0.8–1.5) 1.2 (0.9–1.4)
Diagnosis by GP (non-specific vs. 
organic abdominal pain)
1.7 (0.3–7.8) 0.4 (0.1–1.1) 1.0 (0.4–2.6)
Note: 1Adjusted for age, sex, referral to mental health care by the GP (yes/no), and baseline scores on the DsM-
iv orientated scales of the CBCl, *p  0.05, **p  0.02.
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were significantly younger than the identified non-
participating children. There was a relative underrep-
resentation of gastroenteritis and overrepresentation 
of generalized abdominal pain. As GPs might feel 
that they have little to offer to children with persist-
ing abdominal pain they might have proposed these 
children for participation in our cohort study more 
easily. we do not think, however, there was a selec-
tive inclusion of children with mental health prob-
lems. Participating GPs were not aware of our 
research questions and given the few referrals to 
mental health care in our cohort, we believe that 
GPs were not aware of the mental health problems 
of the children included.
To our knowledge, this is the first follow-up study 
examining the prognosis of depressive, anxiety, and 
somatic problems of children seen in general practice 
with abdominal pain. secondary and tertiary care 
based studies, merely examining the prognosis of 
non-specific somatic symptoms, confirm that 
although mental health problems of children with 
abdominal pain decrease over time they remain 
higher than is seen in children from the general pop-
ulation [21–26]. Prognostic factors for the prognosis 
of mental health problems in children with abdomi-
nal pain have hardly been studied.
in children with persisting moderate to severe 
abdominal pain other non-specific somatic symp-
toms also persist. it is striking that at 12 months’ 
follow-up one-third of our study population still had 
above-normal levels of non-specific somatic symp-
toms in comparison with 7% of the general popula-
tion. The coexistence of abdominal pain and other 
non-specific somatic symptoms has frequently been 
found before [27], and it raises the question of 
whether childhood NsAP is a separate functional 
syndrome and whether it is a precursor of a somati-
zation disorder over time [28].
Clinical implications
As children seen in primary care with abdominal 
pain are at increased risk for persisting mental health 
problems we recommend following up these chil-
dren over time. we feel it is important to include 
in the anamnesis questions on medically unexplained, 
non-specific somatic symptoms in other bodily 
systems such as headaches, limb pains, or tiredness. 
we think that children with persisting non-specific 
somatic symptoms particularly need further special 
attention from GPs by means of further mental 
health assessment and by means of follow-up, as 
children with multiple somatic complaints have 
a short- and long-term psychosocial impairment 
[29,30]. As until now no studies have been performed 
on the effectiveness of any type of intervention in 
children with abdominal pain and mental health 
problems in primary care, there is no evidence to 
promote an early (psychological) intervention in 
these children.
Future research
The prognosis for mental health problems in children 
with abdominal pain should be further studied. 
knowledge of factors that influence the prognosis is 
necessary as they might be targets for intervention and 
can help the clinician to recognize a child at risk of 
future mental health disorders. we think it is impor-
tant to develop treatments for children seen in primary 
care with multiple non-specific somatic symptoms 
and to study the effects of early interventions.
conclusions
Although mental health problems in children seen in 
primary care for abdominal pain decrease over time, 
children with abdominal pain still have more mental 
health problems after one year of follow-up than chil-
dren in the general population. Duration, frequency, 
and severity of abdominal pain during the follow-up 
period did not predict the presence of depressive and 
anxiety problems after 12 months. Persisting moder-
ate to severe abdominal pain predicted multiple 
non-specific somatic symptoms. we recommend fol-
lowing up over time the children seen in primary care 
with abdominal pain, especially those with multiple 
non-specific somatic symptoms.
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